Abstract
Introduction mono-sex broods, the apparent absence of breeding and/or fertilizations during the 145 mating period in some pairs, unsuccessful artificial inseminations, or a combination of 146 these factors, we lacked sufficient replicates to evaluate both levels of relatedness for 147 every family. Instead, we divided the families into two groups: a focal virgin female 148 was either artificially inseminated with sperm from an unrelated male (R 0 ) and a full 149 sibling (R 0.5 ) (R 0.5 + R 0 ; n=16), or with sperm from an unrelated male (R 0 ) and a half 150 sibling (R 0.25 ) (R 0.25 + R 0 ; n=14). For all artificial inseminations, the unrelated male was 151 chosen randomly from a different family generated through the breeding protocol 152 described above, thus ensuring all males were housed in similar conditions. However,
153
this design meant that some families (but not individuals from these family) were 154 represented in both the full and half sibling treatments, which we account for in the 155 statistical analyses (described below).
157

Sperm collection
158
Male guppies produce sperm bundles (spermatozeugmata) that are easily collected 159 manually (Matthews et al. 1997; Evans et al. 2003) . Briefly, sexually mature males bundles were subdivided into four separate aliquots: 10 sperm bundles were 168 collected for artificial inseminations, 2-4 sperm bundles were collected for sperm 169 velocity analyses, 10 bundles were collected to assay sperm viability and the 170 remaining sperm bundles were used to assess sperm morphology. were used in statistical analyses.
237
We did not expect any systematic differences in sperm quality measures 238 between related and unrelated males given the breeding protocols outlined above.
239
Nevertheless, we were concerned that any such systematic differences in sperm 240 quality generated by chance could bias our results. Therefore, we compared each of 241 the sperm traits measured between related and unrelated males to account for any 242 unintentional source of bias in our analyses and found no difference between 243 competing related and unrelated males in any of the sperm traits assessed in this 244 study (Table S1 ).
246
Parentage analysis
247
Genomic DNA was extracted from adult and offspring tissue samples using a standard were separated using an ABI 3100 sequencer (ABI PRISM, Applied Biosystems) and 255 PCR products were visualized using GeneMarker v1.91 (http://www.softgenetics.com).
256
Paternity was assigned to putative fathers, incorporating the known genotype of the 
Results
309
Paternity analyses revealed that fertilization success was skewed towards unrelated 
372
The extensive use of guppies as a model system for studying postcopulatory for unrelated sperm intensifies as relatedness between males and females increases.
397
However, the accumulated evidence from guppies ( Figure 3) 
